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WATER^DISPERSIBLE TABLETS 

The present invendon relates to a water-dispersible tablet formulation containing 4-aniino- 
2-(4-metbylpiperazin*l -^)-S-(2,3,S-trichioropbeny])pyiimidine. 

European Patent Specification No. 372934 discloses the compound 4-amino-2-(4- 
methyipipeFBziiHl-^S-(2^,S-trichiorophenyi>pyrinud]^ (hereinafter refared to as 
"AMTP") and thdr use in the treatment of neurodegenerative and otho* neurolo^cal 
disorders of the central nervous system, the aetiology of which inchides excessive release 
of neurotransmitter ^utamate, inchiding Alzheimer's <fisease, cerebral ischaemic damage, 
chronic pun and epilepsy. 

In order to be able to administer AMTP to patients to achieve the optimum therapeutic 
benefit fi^om the drug, it would be desirable to presmt the drug in a pharmaceutical 
fonnulation that is capable of rapid dispersion in wato-. 

Following extenave research and investigation, we have now discovered a tablet 
formulation for AMTP that is capable of rapid dispersion m water. 

According to one aspect of the present invention there is provided a wat^-dispeisible 
tablet con^msing within the granules of the tablet A\fIP together with a pharmaceutically 
accqnable sweOable clay disint^rating agent to provide a tablet ^ch is capable of 
dispersing in water within a period of 3 minutes to provide a dispersion which is capable 
of passing throu^ a sieve screen with a mesh q>erture of 7I0^m in accordance with the 
test for disperable tablets defined in the Bntish Pharmacopoeia, 1988, Volume II, page 
89S which <fisclosure is herein incorporated by reference. 

According to a further aspect of the present invention there is provided a water-dispersible 
tabl^ comprising within the granules of the tablet ANfTP together with a pharmaceudcally 
acceptable sweilable day disintegrating agent and a fiirtfaer pharmaceutically accqitable 
disintegratmg agent to provide a tablet is capable of dispersing in wato* within a 
period of 3 minutes to provide a dispersion which is capable of passmg through a sieve 
screen with a mesh aperture of 710|im in accordance with the test for dispersible tablets 
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defined in the British Phaimacopotta, 1988, Volume II, page 895 i^ch c&closure is 
heran incorporated by refermce. 

The above-mentioned test for dispersion time is carried out using the following apparatus 
and method:- 

A pparatus 

(a) A rigid basket-rack assembly supporting ax cTlindrical glass tubes 7S.0 to 80.0mm 
long, 2 1 . S mm in internal diameter and vAth a waU thickness of about 2nun. 

(b) A cylindrical disc for each tube, each 20.55 to 20.85mm m diameter and 9.3 S to 
9.65mm thick, made of transparent plastic with a relative densi^ of 1.18 to 1.20, 
pierced with five hdes, each 2mm in diameter, one in the centre and the other fi)ur 
spaced equally on a circle of radius 6mm firom the centre of the disc. Four equally 
spaced grooves are cut in the lateral sux&ce of the disc in such a way that at the 
upper surface of the disc they are 9.5mm wide and 2.55nmi deep and at the lower 
surface 1.6ami square. 

(c) The tubes are hdd vertically by two supoimposed transparent plasdc plates 90mm 
in diameter and 6mm thick, perforated by ax holes having the same diameter as the 
tubes. The holes are equidistant fiom the centre ofthe plate and are equally ^aced 
from one another. Attached to die underade of the lower plate is a piece of woven 
gauze made from stainless steel wire 0.63Smm m dianoeter and having nominal mesh 
S4)ertures of 2.00smi. 

(d) The plates are held ri^dly in position and 77.5mm apart by vertical metal rods at the 
periphery and a metal rod is also fixed to the centre of the upper plate to enable the 
assembly to be attached to a mechanical device capable of raising and lowering it 
smoothly through a distance of SO to 60mm at a constant frequency of betwem 28 
and 32 cycles p^ minute. 
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(e) The assembly is suqiended in the liquid mediuin in a suitable vessel, preferably a 
KHXMnl beaker. The vbhune of liquid is such that wheu the assembly is m the 
highest position the wire mesh is at least ISmm below the sur£ice of the liquid and 
wheo the assonbty is in the lowest position the wire mesh is at least 25mm above 
the bottom of the beaker and the upper open ends of the tubes remam above the 
sui&ce of the liquid. 

(0 A suitable device maintains the temperature of the liquid at \9°C to 21^C. 

The design of the basket-rack assembly may be varied provided that the 
specifications for the glass tubes and wire mesh are maintained. 

Method 

Introduce one tablet into each tube, optionally addmg a (fisc to each tube. Suspmd the 
assembfy in the beako- containing the specified liquid and operate the apparatus for a 
maximum period of three minutes. Remove the assembly from the Ikpiid. The tabtets pass 
the test if all six have dispersed within a poiod of three minutes. 

The test for dispersion quality (Le. uniformity of dispersi<m) is carried out as follows:- 

Place two tablets in 100ml of water and stir until completely dispersed. A smooth 
dispersion is produced whidi passes through a sieve screen with a nominal mesh ^erture 
of710^m. 

A tablet according to the invention, as weB as bemg quickly dispersible in water, has the 
added advantage that it meets the British Pharmacopoeia (B J».) test for dispenible tablets 
in respect of dispersion times and dispersion quality (Le. passage through a 710^m sieve). 

Preferably the dispersion time of a tablet according to the invention is less than 2 mmutes. 
more preferably less than 1.50 minutes and most preferably less than 1 minute. 
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A further advantage of the tablets aocording to invention is that because a relatively fine 
dispersion is formed the tablet may have a lower dissohition time and thus the drug may be 
absorbed into the blood stream much faster. Furthermore the &st disporsion times and 
relatively fine dispersions obtained with tablets according to the invention are also 
advantageous for swallowable tablets. Thus tablets according to the mvention can be 
presented both for dispersion in water and also for directly swaOowing. Those tablets 
according to the invention that are intended for swdling are preferably fihn-coated to aid 
swallowing. Such film-coating however mcreases the dispersion time up to 5 minutes 
determined in accordance with the above-mentioned B.P. test. 

According to a fbrther feature of the present invention therefore we provide a water- 
dispersible fihn-coated tablet comprising within the granules of the tablet AMTP together 
with a phaxmaceutically acceptable swellable clay to provide a fihn-coated tablet which is 
capable of dispersing in water withm a pmod of 5 mmutes to provide a dispersion which 
is capable of passing throu^ a sieve screen with a mesh aperture of 710^m m accordance 
with the above-defined British Pharmacopoeia test for dispersible tablets subject to the 
variation of the said period spedfied inthe test fiom 3 minutes to S minutes. 

According to yet a further feature of the present invention therefore we provide a water- 
disp^^le fihn-coated tablet comprising withm the granules of the tablet AMTP together 
with a pharmaceudcally acceptable swellable day and a further pharmaceutically 
acceptable disintegrating agent to provide a film-coated tablet which is capable of 
dispersmg in water within a period of S mumtes to provide a (fispersion which is cq)able 
of passing through a sieve screen with a mesh apeiture of 710|im in accordance with the 
above-defined British Pharmacopoda test for dispersible tablets subjea to the variation of 
the said period spedfied in the test &cm 3 minutes to S minutes. The refierences herein to 
tabl^ according to the invention mdude both fihn-ooated and non-film-coated tablets. 

After the dispersion has passed through the 710pm mesh screen, there shoxild be 
substantially no residue, cxc&pt fi^gmoits of undissolved tablet coating or shell, remainmg 
on the screen or adhering to the lower surfece of the disc, if a disc optionally has been 
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used; and if any residue remains, it should consist of a soft mass having no palpably firm, 
unmoistened core. 

The particle size distribution of dispersions obtained by dispersing tablets according to the 
invention is set out in the following table with the increasingly preferred values bdng 
quoted from left to. right 



Particle BP More Most 

Size^un)* Standard Preferably Preferably Prefoably 

<710 <I00% 100% 100% 100% 

<300 - >50% >70% >80% 

<200 . . >50% >70% 

<150 . . . >50% 



* (equivalent sph^cal volume diameter) 

The t&m "swellable clay" as used herein includes layered clays (such as smectites), porous 
fibrous day nunerals, and synthetic clay materials related in structure to layered clays and 
porous fibrous days. 

The term "layered days" as used herdn indudes substantially homogeneous layered days 
and mbctures thereof and mterstradfied or mixed layered clays. SubstantiaQy 
homogmeous layered clays indudes the smectite group for example dioctahedral and 
trioctahedral types. Examples of dioctahedral smectites are the montmorillomte group 
(mommorillonoids); magneshmi and other (e.g. caldum) aluminium silicates such as 
Ve^um in its various grades e.g. Ve^;um, Veegum HV, Veegum F, and Veegum WG); 
ahnasilate; fiiUers earth (e.g. Surrey finest); American Mers earth; bentonite; bddellite; 
cheto montmoiillonite, Wyoming montmorillonite, Utah montmorillonite; Tatalia and 
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Chambers montmorilloiutes; and iron rich smectites such as nontrite (e.g. Garfield 
nomronite) and fenian smectites. 

Examples of trioctahedral smectites (also known as saponhes) are Swinefordite, heaorite, 
stevensite. Examples of smectites containing more unusual dements are Volkhonsite, 
Medmontite. Sauconite, nickel smectites and vanadium smectites. As well as the 
mommorillonite group, related smectites such as vermiculites may also have application. 

The term "interstratified or mixed layer clays", as used herein mcludes clays mvolving 
different layers arranged m a regular or irregular structure. The most common examples 
of such clays have generally two components in substantially equal proportions and have 
been given mineral names such as rectorite (mica-smectite), hydrobiotite (biotite- 
vermiculiteX corrensiten (chlorite-smecthe) alletdte (ta[lc-ssq>onite). More irregular 
arrangements mclude illite-smecdte, chlorite-smectite, and kaoUnite*smectite. Further 
examples of interstradfied days are tosudite, tarasovite, allevardit^ Japanese bentonite 
("add days^X AWAZU acid clay, and kaolmite-smecthe. Other mixed Isyer days may 
mchde one or more of the following minerals: dmchlore, chamosite, nunite, thuringite, 
sudoite, and cookdte. Mixed layer smectities are also known e.g. intcrdispersed 
montmorillonite and beidellite layers. The layers of mbced layer days may be 
homogeneous or non-homogeneous. 

The term "porous fibrous clays" mchides palygorskite and sepiolite such as, for example 
attapulgite and American filler's earth. 

The tma "synthetic day materials" as used herem mchides materials related m stnicture to 
layered days and porous fibrous d^ such as ^nthetic hectorite (lithmm magnft^ini 
sodhmisiEcate)forexanq>lelapon]te . 

It will be appreciated that within the scope of the invention the following classes of days 
have application alone or in combination and in mixed layer days: kaolinhes, serpentines, 
pyrophyllites, talc, micas and britde micas, chlorites, smectites and venniculhes. 
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palygorsldtes and sq}iolites. Other pbyllosilicates (clay minerals) which may be employed 
in the tablets according to the invention are allophane and xmogolite. 

The following references describe the diaracterisation of days of the above types: 
ChemistiyofaayandaayNfinOTls. Edited by A. CJ5. Newman, Nfincraloglcal Society 
Monograph No. 6, 1987, Chapter 1; S.W. Bailqr. Summary of recommendations of 
AIPEA Nomenclature Committee, Clay Minerals 15. 85-93; and A Handbook of 
D^enninative Methods in Mineralogy, 1987, Chapter 1 by P.L. Hall. 

Suitably the swellable clay is a pharmaceutically acceptable crystalline mino-al clay having 
a lattice structure vMch expands upon hydration, preferably a pharmacoitically acceptable 
smecdte or attapulgite day. especially a montmoriUonoid, more preferably yet a 
montmorillonoid chosen from the group consisting of montmorillonite, sauconite, 
vermiculite. bentonite and hectorite, still more preferably an ahuninium ma^esium silicate 
(also tenned magnesium ahmmuum alicates) and most preferably Veegum . Veegum^ is 
a complex colloidal magnesmm ahmiinium silicate described and characterised in 
Technical Booklet No. 97, R.T. Vanderi)ilt Company. Inc., Industrial Minerals and 
Chemicals, 30 Wmfidd Street, Norwalk, CT 06855, U.S.A. : an espedally preferred such 
material is Veegum F floe, dt ) 

The term "smectite" as used herein in relation to tablets of the present mvention inchides 
the smectites as exemplified hereto and with reference to OBrian P. and Williamson C.J., 
in "Clays and Clay Minerals vol. 38 No. 3 pp322-326. 1990" and the other day 
nomenclature references set out hereinbefore. 

The term "magnesmm aluminium alicate" as used herdn in rdation to tablets of the 
present invention should be understood to inchide the Aluminium Magnesmm Sificate 
defined in the British PharmacQpn^^ vohmie 1, pages 27-28. 1988 and the Magnesmm 
Ahmiinium Silicate defined m the United States Phannacopoeia National F nnrml arv XVI 
pages 1943-1944, 1990. Advantageously, said silicate is in tiie form of a nricrofine 
powder having a No. 325 US Standard mesh particle size, a viscosity of 250 cps (± 25%) 
for a 5.5% (w/v) aqueous dispersion and an add demand (the volume in ml. of 0.1N 
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hydrochloric add required to reduce the pH of one gram to 4) of 6-8: such a material is 
available as VEEGUM F (R.T. Vanderf)at Co.. New York. N. Y.. U.SA; K & K-Greeff 
Chemicals Ltd.. Croydon. Surrey CR9 3QL. England). 

The overaU weight of a tablet according to the invention is variable, such as from 
approximatdy SO to 2SO0mg. more preferably SO to 2000mg. more preferably still SO to 
ISOOmg. more preferably still SO to l20Qmg. The amount of sweilable day can vary over a 
large % w/w. 

Thus for a dispersible tablet according to the present invention, the intra-granular amount 
of sweilable clay such as a crystalline mineral day for example, magnesium aluminiimi 
silicate is suitably present in the following general ranges 0.2S to 60% w/w. preferably 
0.2S to S0% w/w. more preferably O.S to S0% w/w, more preferably still 1 to S0% w/w. 
more preferably still 1 to 40% w/w, more preferably stiB 2 to 20% w/w. more preferably 
stiU 2.S to 20% w/w. still more preferably 3 to 10% w/w. and most preferably S to 10%. 
most desirably about S% w/w. 

The tablets accordmg to the mvention will generally contain a pre-determined amoimt of 
AMTP depending on the desired dosage and the total wdght of the tablet. 

In general tablets according to the invention should contain from 5 to 9S% w/w of AMTP, 
preferably 20 to 95% w/w, more preferably S0.9S%, still more preferably 6S-9S%. still 
more preferably 65 to 85% w/w, and most preferably 70 to 85% w/w of AMTP. 

Preliminaxy research shows that tablets of the invention will contain from SO to 800mg of 
AMTP. sudi as uxut tablet dosages contammg an equivalent (usfectorized) amotmt of 
about SOmg. about lOQmg. about 200mg, about 400mg or about SOOmg of AMTP. 

Based on our research, it has been found that when AMTP is present in an amount of at 
least 60% w/w in tablets accordmg to the invention, we have suprisingiy found that the 
dispersion time remains substantially constant over a range of tablet hardnesses. This is a 
considerable quality control advantage since in industrial maimfecture it is essential to 
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maintain a constant tablet hardness. Tablets according to the invendon can thus be 
produced with sufficient hardness and fiiability so that they can easily be fihn-coaied. A 
tablet according to the invendon should desirably have a fiiability of about 2% or less, 
preferabfy 0. 5% or less. 

According to a furth^ embodiment of the present invention AMTP is present in an 
amount of 15 to 50%, preferably 15% to 25% w/w or 35% to 45% w/w. for example in 
tabl^ containing respective^ 25mg and 50mg of AMTP. 

Based on experiments that we have carried out, it has been found that in addition to the 
amount of swellable clay present withm the granules of the tablet, a fiirdier amount of 
swellable clay may be present outside Uie granules. At very low intra-granular amounts 
(such as 1% w/w or below) of a sweUable clay, higher extra-granular amounts (such as 
about 10% w/w or more) of such clay may demase the dispersion time, but in general 
extra-granular addition has litde or no effect on the dispersion time. The maximum 
percentage(s) of the day present within the granules and, optionally outside the granules, 
may be limited by other practical considerations such as poor flow and compression 
properties. 

In addition to the swellable clay disint^rating agent, the tablets accordng to some aspects 
of the inv^ition contain a further disintegrating agoit Examples of such disintegrating 
agents which may be employed in the tablets include the following agents: microciystalline 
ceQulose (e.g. Avicd R) 0 to 30% w/w, preferably 5 to 10% w/w, Sodhun carboxymethyl 
cellulose (e.g. Nymcel R) 0 to 5% w/w, preferably 1 to 2% w/w, caldum carboxymethyl 
cellulose 0 to 20% w/w, preferably 1 to 5% w/w, modified cdhdose gum (e.g. Ac-Di-Sol 
R) 0 to 10% w/w, preferably 1 to 5% w/w, cross-linked povidone 0 to 10% w/w, 
preferabty 2 to 6% w/w, alginic add and alginates 0 to 10% w/w, 2 to 5% w/w, 
pregetatinised starch 0 to 10% w/w, prefoably 0.5 to 5% w/w, sodhun starch glycoUate 
(e.g. Explotab R, Primojd R) 0 to 10% w/w, preferably 0.5 to 5% w/w, modified com 
starch (e.g. starch 1500 R) 0 to 20% w/w, preferably 1 to 10% w/w, starch (e.g. 
potato/maize starch ) 0 to 15% w/w, preferably 0.2 to 10% w/w, ion exchange resin such 
as polacrin potassium (e.g. Amberlite IRP-88) up to 5% w/w, pr^rably 0.5 to 2.0% w/w. 
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Experiments also indicate that if low-substituted hydro^^propyl ceDulose (LHPC) is used 
a suitable disp^on can be obtained without the need for a separate wetting 
agent/surfactant 

According to a further embodiment of the invention, particularly preferred fimher 
disintegrating agrats for use m the tabl^ according to the invention include sodium starch 
glycollate (commerdally available as Explotab), LHPC, low substituted 
hydroxypropylmethyl ceHulose (LHPMC) or a mbcture of two or three thereof 

According to a further embodiment of the invention, the further disintegrating agent is 
employed in an amount of 1 to S % w/w. 

In addition to the disint^rating agents referred to above, it will be appreciated that the 
tablet according to the invention may contam other exdpients conventionally used in tablet 
manu&cture induding the following:- 

Binders and Adhesives: we have found with some AMTP tablet formulations that if 
there is suflBdent amount of swellable clay such as Veegum F present within the 
granules, then a separate binder is not required (i.e. the clay also acts as a binder). 
Prefisrably however a separate bindo" is present in a suffident amount to provide a 
tabte having a satis&ctoiy tablet hardness and sads&ctoiy dispersion characterstics. 
The amount of bmder will vary dependmg on the overaD tablet fiannulation and type 
of binder used but general functional limits for most tablets of the invention are 0 to 
25% w/w. The following bmdm and amounts are suitable for mdusion in a tablet 
according to the invention. The concentration of the binder in the granulation fluid 
(% w/v) is given w/w in tablet will vary according to the vohmie of granulating 
sohition used to form a satis&ctory tablet): Examples of binders are: acacia 
mudlage 0 to 25% wA^, preferably 1 to 5% wAf, alginic add 0 to 20.0% w/v, 
preferably 1 to 5% w/v, polyvinylpyrrolidone (povidone) 0 to 15.0% w/v, preferably 
0.5 to 5% w/v, gdatin 0 to 20.0% w/v, preferably 1 to 5.0% w/v, sucrose 0 to 
70.0% w/v, preferably 2.0 to 20.0% w/v, starch mucilage 0 to 10.0% w/v, 
preferably 0.5 to 5.0% w/v, piegeiatinised starch 0 to 10.0% w/v, preferably 0.5 to 
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5.0% w/v, starch paste 0 to 10.0% w/v, pr^erably S.O to 10.0% w/v, sodium 
alginate 0 to S.0% w/v, preferably 1.0 to 3.0% w/v, sorbitol 0 to 10.0% w/v, 
preferably 3.0 to 10.6% w/v, tr^acantb 0 to 20% w/v, preferably 5.0 to 10.0% w/v, 
glucose 0 to 50%, preferably 5 to 25% w/v, i^droi^ropylmethyl cellulose 
(HPUQ 0 to 10% w/v, preferably LO to 5.0% w/v, magnesium ahuninium silicate 0 
to 40% w/v, preferably 2 to 10% w/v, starch paste 0 to 25% w/v, preferably 5 to 
15% w/v, polyvinylpyrrolidone 0 to 15% w/v, preferably 3 to 10% w/v, 
carboxymethylcellulose sodium 0 to 10% w/v, preferably 1 to 6% w/v, dextrin 0 to 
50% w/v, preferably 5 to 25% w/v, ethyl cellulose 0 to 10% w/v, preferably I to 
6% w/v, polyethjdene glycol 0 to 5% w/v, guar gum 0 to 10% w/v, preferably 1 to 
5% w/v, 2dn 0 to 30% w/v, preferably 1 to 10% w/v, hydroxyethyl celhilose 0 to 
5% w/v, preferably 2 to 4% w/v, hydro)iypropyl cellulose up to 5% w/v, preferably 
2 to 4% w/v, methyl cellulose up to 20% w/v, preferably 1 to 10% w/v, 
polymethacrylates up to 25% w/v, preferabfy 5 to 10% w/v, carboxymethylcellulose 
caldum 0 to 20% w/v, preferably 5 to 10% w/v. 

b) raiers: These serve the purpose of bulking up the tablet to a suitable size and aiding 
compressibility especially in lower dosage tablets. The amount of filler depends on 
its type, size of tablet and amount of active compound. When the concentration of 
active compound is below 60% w/w, more preferably 45% w/w and most preferably 
below 30% w/w, an inorganic water-insoluble filler is advantageousty used. 
Examples of water-soluble fillers (which can be used in general quantities of 0 to 
95% w/w) are: soluble lactose, compressible sugar, confectioners sugar, dextrose, 
mannitol, sodhun chloride, sorbitol, xjditol, sodium chloride F. Examples of water- 
msohible fillers (which can be used in general quantities of 0 to 93% w/w) are: 
caldum carbonate, magnesium carbonate, calchmi phosphate (e.g. di and tri basic 
calcium phosphate), caldum sulphate, kaolin, mim)crystalline cdhdose, powdered 
ceUubse, pr^datinized starch 5 to 75%, starch, barium sulphate, magneshun 
trisilicate, ahmnnium hydroxide. 

Indusion of a filler having a n^ative heat of sohition in water, for exanq)le 
mannitol, sorbitol and xylitol, provides tablets which, in addition to bemg water- 
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dispersible, are e^ecially suitable for chewing in the mouth, the dissolving of such 
an exdpiot in the saliva producmg a cool, pleasant sensatioa 

According to a fiirther embodiment of the invendon, particularly preferred fillers for 
use in the tablets according to the uxvention inchide lactose and more preferably 
calcium carbonate. Such Mm are generally onployed in an amount of 20 to 80% 
for example 25 to 60 % w/w, preferably 30 to 50 % w/w. 

c) Lubricants: Examples of lubricants with percentage weights which are suitable for a 
tablet are: stearates (e.g. magnesmm or calcium steanite) 0.2 to 5% wAv, preferably 
0.25 to 1% w/w, talc 0.19 to 5% w/w, preferably 1 to 2% w/w, polyethyloie glycol 
0.19 to 5% w/w, preferably 2 to 5% w/w. liquid paraffin 0.18 to 5% w/w, 
pr^ably 2 to 5% w/w, sodhim lauiyl sulphate 0.19 to 5% w/w, preferably 0.5 to 
2% w/w, magnesium lauryl sulphate 0.12 to 5% w/w, preferably 1 to 2% w/w, 
colloidal silicon dioxide 0.1 to 5% w/w, preferably 0.1 to 1.0% w/w, 
pahnitostearate 0.01 to 5% w/w, preferably 1 to 3% w/w, stearic add 0.01 to 5% 
w/w, preferably 1 to 3% w/w, anc stearate O.Ol to 2% w/w, 0.5 to 1.5% w/w, 
Mrogenated vegetable oil 0.5 to 5% w/w, preferably 1 to 3% w/w. More suitably 
the lower vahie is 0.25%. 

d) Wetting agents/surfactantg- examples with suitable amounts are: sodium dodecyl 
sulphate 0 to 10% w/w, preferably 0.5 to 2% w/w, sodium lauryl ailphate 0 to 10% 
w/w, preferably 0.1 to 3.0% w/w, polyoxyedijdene sorbitan fatty add esters 
(Tweens) 0 to 3% w/w. prefaabfy 0.05 to 1.0% w/w, polyoxyethylene stearates 0 
to 2% w/w, preferably 0.05 to 1.0% w/w, sorbitan fetty acid esters (Spans) 0 to 3% 
w/w, preferably 0.05 to L0% w/w. 

e) ^daaisi for example, talc 0 to 5% w/w, preferabfy 1 to 2% w/w, stardi 0 to 15% 
w/w, prrferably 2 to 10% w/w, magnesium stearate up to 5%, preferably 0 - 2,0% 
w/w, silica deivalives goierally 0 to 1% w/w, preferably 0.2 to 0.5% w/w, such as 
colloidal silica (e.g. Aerosil) 0 to 0-5% w/w, prrferably 0.25 to 3% w/w. pyrogemc 



wo 94/02147 



• 13. 



PCT/GB93/01586 



silica 0 to 2% w/w, prrferably 0.2S to 1% w/w, l^drated sodium silicoahjininate 0 
to 2% w/w. preferably 0.5 to 1% w/w, colloidal silicon dioxide 0 to 0.5% w/w. 

f) Flavouring agents: are used in for exanq)le appronmate quantities of 0 to 5% w/w, 
preferably 0.25 to 2% w/w, orange, cherry and strawberry, raspbeny, grape and 
passion fiuit . 

g) Swearing agents: for example sodium saccharin 0 to 10% w/w, preferably, 0.5 to 
5.0% w/w, aspartame 0 to 10% w/w, preferably 0.25 to 5.0% w/w, confectioners 
sugar 0 to 30% w/w, preferably 5 to 20% w/w, sorbitol 25 to 90% w/w, preferably 
0.5 to 10% w/w. sucrose 0 to 85% w/w, preferably 0.5 to 20% w/w, xyiitol 0 • 20% 
w/w, preferably 0.5 to 10% w/w. 

Such materials may be incorporated at the appropriate stage(s) of the manufacturing 
process togdher with any other agents (e.g. colourants). 

A further aspect of present invention provides a process for the preparation of a water- 
dispersible tablet comprising AMTP, together with a phannaceutically acceptable 
swellable clay disintegrating agent which comprises bringing AMTP into association with 
the said sweUable day in the formation of tablet granules to provide a waier-dispersible 
tablet ^ch is capable of dispersing m water within a pmod of 3 minutes to provide a 
dispersion which is capable of passing through a sieve screen with a mesh aperture of 710 
]m in accordance with the test for dispersible tablets defined in the British 
Pharmacopoeia, 1988, Vohmie 1 1, page 895. 

The present invention further provides a process for the preparation of a water-dspersible 
tablet comprising AMTP, together with a phannaceutically acceptable swellable clay 
dismtegrating agent and a further disintegrating agent which comprises bringing AMTP 
into association with the said swellable clay and further disintegrating agent in the 
formation of the tablet granules to proxide a water-dispersible tablet which is capable of 
disperang in water within a period of 3 minutes to provide a dispersion which is capable 
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of passing through a sieve screen with a mesh q>erture of 7I0^m in accordance with the 
test for dispersible tablets defined in the British Pharmacopoeia, 1988, Vohune 1 1, page 
89S. Preferably said process conqxrises the stq>s o£ 

a) admixing in .diy, findy-divided form AMTP with an effective amount of a 
phannaceutically acceptable sweOable day and a further disintegrating agrat, 
optionally with the addition of one or more other pharmaceutical carriers or 
excipients; 

b) addition of a quantity of a phannaceutically acceptable liquid sufficient to moisten 
the dry mixture; 

c) granulation of the resulting moist mfacture to form granules; 

d) drying the granules and optionally blending the granules with other optional carriers 
or excipients such as hibricants, glidants, flavouring agents and disintegrating 
agents; and 

e) compression of the granules to form a tablet which is capable of (fispersing in water 
within a period of 3 minutes to provide a dispersion which is capable of pasdng 
through a sieve screen with a mesh apoture of 710^m in accordance with the above 
d^ed British Phannacopoda test for dispersible tablets. 

Other aspects of the tabl^ preparation vnll now be discussed. 
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Suitabfy the diy mbdng is effected with a mbdng time of S minutes to 2S nunutes 
preferably about 10 minutes. 

The sweQable clay can be dry mfaced iMth AMIP and other exdpients and then granulating 
sohition added, or the day and other excq)ients can be dispersed firstly m the granulating 
solution and then added to the AMTP and any other exdpients prior to granulation. 

The liquid employed to moisten the dry mixture, prior to the granulation step, is preferably 
aqueous, for example water or a mixture of water and a suitable alcohol such as ethanol or 
isopropanoL 

Wet mixing or granulating times which are suitable (depending on the type of mixer used) 
are S to 20 minutes. 

Suitable granule diying times and conditions (which will vary according to the type of 
equipmmt used and batch size of granules) are about SO to 80 C, (using a diyer such as 
with a tray or fiuid bed dryar) to obtain a moisture content generally below about 4%. 

The tablets may optionally be film-coated, for example with hydroxypropylmethyl 
cdhilose, polyethylene glycol or titanium dioxide, and/or may be scored and/or may be 
polished, for example with polyethylaie glycol 8000. If the tablets are fihn-coated, this 
makes them easio" to swallow or chew (i.e. the tablets are suitable for either dispersion in 
water or for direct swallowing or chewing), but the dispersion time is increased. 

Tabl^ according to the invention contaming AMTP advantageously inchide a magneshun 
ahmmnum silicate sudi as Veegum F as the sweQable clay optionally together with fiirther 
pharmaceutical carriers or exdpients referred to above such as- disintegrating agents, 
bmders, fillers, lubricants etc. 

According to one embodiment of the invention, a formulation of an AMTP diq)er5ible 
tablet containing fi*om SQmg-800mg AMTP con^iises:- 
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AMI? 



65% w/w to 95% w/w, preferably 70-85% w/w 



Povidone 



0.25% w/w to 5% w/w, preferably 0.5-2% w/w 



aluminhun 
silicate 
Veegum F or 
bentonite 



0.5% w/w to 30% w/w, preferably 0.5-10% w/w 



Microoystalline 
cdlulose 
AvicelPHlOl 
orLHPC-LHll 



5% w/w to 25% w/w, preferably 5-15% w/w 



Sodium starch 
glycoUate 



0% w/w to 8% w/w, preferably 1-5% w/w 



Magnesium 
stearate 



0.25% w/w to 2% w/w, preferably 0.25-1.0% w/w 



and if optionally film coated: 

Opadiy 0. 1% w/w to 2% w/w. prefmbly 0.25-1.0% w/w 



Polyetbyiene 
glycol 8000 



0.1% w/w to 0.5% w/w, preferably 0. 1-0.2% w/w 



According to a further embodiment of the invention, a formulation of an AMTP 
dispersible tablet comprises AMTP, preferably in an amount of 30 to 50% w/w, preferably 
35 to 45% w/w and fiirther induding one or more ingredients and proportions thereof 
each selected independently from the following:- 
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ANn? 

Calcium Caibonate 

LHPCorLHPMCor 
A^crooystalfine 
cellulose (e.g. 
Avicd PHIOI) 



15% wAv to 50% wAv. preferably 45-45% 
25% w/w to 60% wAv, preferably 30-50% wAv 
5% wAv to 30% wAv, preferably 5-15% wAw 



VeegumFor 

beotoniteor 

att^ulgite 



0.25% w/w to 30% w/w, preferably 2-8% wAv 



Povidone 
(e.g.PVPk30) 



0.25% wAv to 5% wAv. preferably 0.5-2% wAv 



Sodium starch 

Magnesium 
stearate 



1% wAv to 8% wAv, preferably 1-5% w/w gtycoDate 
0.25% w/w to 2% wAv, preferably 0.25-1.0% w/w 



and if optionally film coated: 

01% w/w to 2% w/w, preferably 0.25-1.0% wAv 



Polyetbylene 
glycol 8000 



0. 1% wAw to 0.5% wAw, preferably 0.1-0.2% wAv 



Tlie water-disperaible tablets of ANflP according to the invention may be used to tr«ac or 
prevent neurodegenerative and other neurological disorders of the central nervous system 
the aetiology of which includes excessive rdease of neurotransmatter ghitamate. inchiding 
Alzheimer's disease, cerebral ischaemic damage, chronic pain and epflepsy. ANflP in the 
above tablets may be administered in the dosages generally disclosed m European Patent 
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Spedficadon No. 372934, more pn£mbly 1 to 10 mg/kg/d^. Such dosages may be 
provided for exan^)le by the administration of a 25n)g or SOmg tablet 

Hie following Examples illiistrate die present invention. 



Exaiiq>le 

1 2 3 4 5 

Number mg/tabiet vogftablei mg^Iet mg/tablet mg^ablet 



AMTP* 


50.0 


lOO.O 


200.0 


400.0 


800.0 


LHPC-LHll 


6.0 


12.0 


24.0 


48.6 


96.0 


VeegumF 


3.2 


6.4 


12.8 


25.6 


51.2 


PVPK30 


0.7 


1.4 


2.8 


5.6 


11.2 


Explotab 


2.0 


4.0 


8.0 


16.0 


32.0 


MigStearate 




L2 


ZA 


li 


£6 


tab weight 


62.Smg 


125.0mg 


250.0mg 


500.0mg 


lOOO.Omg 


tab diam (nun) 


5.6 


7.4 


8.6 


11.0 


140 


tab hardness 


2.0 


4.0 


6.0 


10.0 


14.0 
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Exanqile 



Number 


6 

xag/uiiet 


7 

mg/taUet 


AMTP* 


100.0 


200.0 


LHPC-LHH 


14.0 


28.0 


VeegumF 


7.0 


1410 


Calcium Carbonate 


12.0 


24.0 


PVPK30 


2.0 


4.0 


Explotab 


4.0 


8.0 


MgStearate 


10 


2^ 


tab wdght(mg) 


I40.0mg 


280.Qmg 


tab hardness 


6.0kg 


8.0kg 


tab rfiawi 


7.4mm 


8.6n]iii 



""iio&ctoxized vahie 
Method of Preparation 

The tablets described in Examples 1-7 above were prepared according to the following 
general method: 

(a) A dry mixture was made of all componorts except Povidone/PVP K30, sodmm 
docusate (if present) and magnftgi^im stearate; 

(b) The Povidone^VP K30 and sodhmi docusate (if present) were dissoh^ed in 50% 
aqueous alcohol to form a gramiladon solution; 

(c) The granulation sohition was added to the dry mixture to form gramiles; 



(d) The wet granules were dried m a fluid bed dryen 
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(e) The granules were ±en sifted through a lOOO^m diameter mesh sieve; and 

(Q The dried granules were blended with the magneshmi stearate and con^)ressed to 
fbnn tablets. 

Flavouring agents where present were added at blending step (f) above. 

This goieral method is illustrated with respect to the following specific examples. 

Examples 1 to 7: Uncoated Tablets 

(a) A dry mixture was made of all components except Povidone/PVP K30 and 
magnesmm stearate using a Diosna PlOO (high shear mbcer - gramilator) for 3 
minutes. 

(b) The Povidonefl>VP K30 was disso^ed in 50% aqueous alcohol to fonn a 
granuiadon sohidoa 

(c) The granulation sohition was added to an approximate quantity of 300ml per 1^ dry 
weight to the dry mixture to form granules. Wet mixing was canied out for 
^proximately S minutes. 

(d) The wet granules were dried in an Aeromatic T3 fluid bed drier at a temperature of 
70 C for approximately 30 minutes. The moisture content of the granules was 
approximately 4%. 

(e) The granules were then sifted through a 1000pm diameter mesh sieve using a 
Jackson Crockatt No.7 sifter. 

(f) The dried granules were blmded with the magnesmm stearate "wno a coU^ mixer 
for approxnnatdy 10 minutes and compressed to form tablets uang a Manesty D3 
Rotary tablet press fitted with capl^ shaped punches of approximately 19.3mm 
length and 9.0mm breadth. Tablets were compressed to a weight of 1052mg + 2%. 
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This granule can be used to make other strengths of AMTP dispersible tablets. If gum 
coated tablets were required, th^ could be made as follows: 

Steps (a) to (Q described ho^ove would be repeated to form an uncoated tablet winch 
was then film-coated by the following procedure. 

The film-coating apparatus used was a Manesty Accellacota 10. The coating suspension 
was sprayed onto the tablet cores to a tai;gct wdght increase of between 0.5 - 1.0% using 
suitable parameters of: 

pan rotation speed (8.S rpm) 
spray (application rate (~20g per min) 
inlet temperature (-75 C) 
exhaust temperature (~53°C). 

A polish coat of FEG8000 was then applied to the fihn-coated tablets, to a fiuther weight 
gain of 0.1- 0.2%. 

The tablets prepared in accordance vwth the above Examples were then tested as follows. 
Tablet Evahiation Methods 

1- Ayeffgg tat^lgt wg|>ht- Twenty tablets were weighed on an analytical balance and 
the avoage tablet weight calculated. 

2- Tablet hreairinp fftn"ff**l fMJo oond-lcp'> 5 taUets were individaally tested usmg a 
Schieuniger oushiiig stmgth tester, and the average breaking straigth calculated. 

3. FriabilitY (% Iqss). 10 tabl^ accurately weighed, were subgected to ID minutes 
friabihty testing using a Roche Friabilator. The tablets wwe dedusted, rewei^ed, 
and the weight loss due to the firiability was catoulated as a percentage of the initial 
weight 
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^' DiSPergipn Pi?fhnffffatf9n tiTne DT (BP 6 tablets were tested in accordance 

to the above^tefined BP test (yhhout dij») for dispersible This utilises 

WBteratateoqMratiireof 1S)-21 C. 

5. Disperrion Quafity . In accordance with the BP umfomity of dispersion test for 
dispersible tablets^? 1988 Vohime U page 895). two tablets were placed in 100ml 
ofwatcr at 19-21 C and aUowed to disperse. A smooth disperaon was produced 
which passed through a TlO^m mesh sieve. 

Granule EvahiaiiQii Mitrh^rj^ 

1. Loss on Drying (T,OP) . Tlie residual moisture content of the granule (LOD) is 
determined on a 3-4g sample usbg a Computrac moisture analyser set to 90°C 
operated in accordance with the manu&cturei^ procedure. 

2. Yf^m M^hn Diameter fWMD) . A lOg sample of granule is sifted for 2 minutes 
at suitable pulse and sift amplitudes in an Allen Bradley sonic sifter m accordance 
with manufiuaura's instructions. Sieves of TlOfun. SOOum. 355m. 250nlm. 150^ 
m, I06Mffl and 53Mm were used. The WMD is calculated fiom the cumulative 
percentage undersize size distribution usbg a computer pipgramme. 

A particle size analysis is carried out on the dispersion of a tablet of the invention in 
accordance with the following method. 

The particle size distribution can be determined using a Malvem 2600 partide 
analyser as follows. The instrument was set to analyse particles in Uquid with 
magnetic stirrer fitted. A 300mm focal length lens may be used. 

1. Dispose tablet in 100ml of de-ionised water. 

2. Agitate sohition for qipiDximately 2 hours. 

3. Hter or ceolrifiigesohition to obtain liquor which should be saturated with 
aO ipgredients present in the tablet. 
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4. Disperse second tablet in SOml of saturated liquor aUowing 3 minutes to fuUy 
disperse. Agitate vigorously and roiwve a sanq)le of the diq)ersiOT vwt^ 
minutes adding aifSdent quantity to the Malvem PIL cdl containing the 
liquor to obtain an observation vahie of 0.15-0.30. Analyse sample. 

Further examples of tsblets according to the invention are described below:- 



Example 

Number 89 jq 

mgrtablet Wtablct mg/tahLet ^tablet rngftOM %Aablel 



AMIP 


50 


40 


50 


40 


50 


40 




50 


40 


34.5 


27.6 


162 


13 


Calchnn eashami^tf 










314 


25.9 


Avicd 






15 


12 






LHPCU 


12 


9.6 


12 


9.6 


12 


9.6 


Veegum 


6.4 


5.1 


7 


5.6 


7 


S.6 


Esqxlotab 


4 


32 


4 


32 


4 


3.2 


Povidone 


1.4 


1.1 


1.5 


1.2 


2.5 


2 


Magneshiffisteanie 1.2 


1 


1 


0.8 


1 


0.8 
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Hxinnple 

11 12 13 14 

Namber mgftablet HAsUet : . .. aUet HAaUet wtfiiiM WtiUkt o^tabkt Kftabld 



AMI? 


50 


40 


100 


40 


500 


40 


50 


40 


Calci<nn rar^nymt^ 


49J 


39.6 


97 


38.8 


51.8 


41.4 


48.4 


38.7 


LHPCll 


12 


9.6 


24 


9.6 


12 


9.6 


12 


9.6 


Veegum 


7 


5.6 


14 


5.6 


3.8 


3 


7 


5.6 


Expiotab 


4 


31 


8 




4 


3.2 


4 


3.2 


Povidone 


1.5 


1.2 


5 


2 


2J 


2 


2.5 


2 


Magnesiimi stearate 


I 


0.8 


2 


0.8 


1 


0.8 


1 


0.8 


Sodium Lawyl Sulidiate 












0.13 


0.] 



The tabl^ defined in Exanq)les 8 to 14 were prepared in accordance with the general 
method of prq)aration described above for Examples 1 to 7. 

The tablets defined in Examples 8 to 14 were tested in accordance v/hh the procedures 
described above widi the following results:- 



EXAMFLE 



DIE SIZE 
(mm) 



7.4 



HARDNESS 
(kp) 



2.8 

4.4 
max6 



DISPERSION 
DISINTEGRATION 
TIME 
(seconds) 

65-90 

90-107 

90-105 



7.4 



5 
8 

max 13 



50-68 
247-257 
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DIE SIZE 


HARDIES 


DISPERSION 




(mm) 


ftp) 










TIME 


10 


7.4 




(seconds) 


3.2 


81-96 






7 


248-263 






max 10 




11 


8.6 


S.8 


18-23 






9.1 


34-39 






max 10 




12 


7.4 


6.4 


28-32 






9.8 


45.SS 








1 1 A_T5ft 
1 lU-1 jU 


13 


74 


3.4 


19-23 






71 


lOS-118 






max 11.3 


265-270 


14 


7.4 


3.2 


33-35 






6.8 


45-49 






9.1 


60-66 
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CLAIMS 

1. A water-dispersible tablet comprising within the granules of the tablet 4-aniino-2- 
(4-methylpiperazin-l-)1)-5-{2,3,5-trichlorophenyl)pyrimi together with a 
pharmaceuticaUy acceptable sweilable clay disintegrating agent and a further 
pharmaceuticaUy acceptable cfisintegrating agent to provide a tablet which is 
capable of disposing in water within a period of 3 minutes to provide a dispersion 
^ch is capable of passing through a sieve screen with a mesh aperture of 710^m 
in accordance with the test for disperstble tablets defined in the British 
Pharmacopoeia, 1988, Volume n, page 89S. 

2. A tablet as daimed in claim 1 containing IS to S0% wAv of 4-am]no-2-(4- 
methylpipenmn-l-yl)-S-(2,3,S-trichlorophen^)pyrimi(fine. 

3. A tablet as claimed m claim 1 or claim 2 in which the sweilable clay is a magnesium 

aluminnirn silicate. 

4. A tablet as claimed in any of the preceding claims containing 3 to 10% wAv of the 
sweilable clay. 

5. A tablet as claimed in any of the preceding claims in which the further 
disint^radng agent is selected from sodium starch glycoOate^ low I^rdroxypropyl 
ceDulose (LHPC) and low hydro^ropyhnethylcelhilose (LHPMC). 

6. A tablet is claimed in any of the preceding claims containing 1 to S% w/w of the 
fitfther disintegrating agent 

7. A tablet as daimed in any of the preceding claims containing a filler. 

8. A tablet as claimed in daim 7 m which the filler is caldum carbonate. 

9. A tablet as claimed in daim 7 or claim 8 containing 25 to 60% w/w of the filler. 
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10. A tablet as daimed in any of the preceding claims containing a povidone binder. 

11. A process for the prq)aration of a water-dispersible tablet comprising 4-amino-2- 
(4-metl^lpipaaan-l-yl>5<2,3,5-trichlorophenyI)pyrinrid^^ ("AMTP"), together 
with a pharmaceutically acceptable swellable clay disintegrating agent and a further 
dismtegrating agent which comprises bringing AMTP into association with the said 
swellable clay and &ithex disintegrating agent in the formation of tablet granules to 
provide a water-dispersible tablet which is capable of dispersing in water within a 
pmod of 3 minutes to provide a dispersion which is capable of passing through a 
sieve screen with a mesh aperture of 710pm in accordance with the test for 
dispersible tablets defined in the British Phamacopoda, 1988, Volume 1 U page 
895. 

12. A water-dispersible tablet as claimed m ai^ of claims 1 to 10 for the treatment or 
preparation of neurodegenerative or other neurological disorders of the central 
nervous system, the aedology of which indudes ^cessive release of 
nanrotransmatter glutamate. 

13. A water-dispersible tablet comprising within the granules of the tablet AMTP 
together with a pharmaceutically acceptable swellable clay disintegrating agent to 
provide a tabl^ which is capable of dispersing in water within a period of 3 minutes 
to provide a dispersion ^ch is enable of passing through a sieve screen with a 
mesh aperture of 710)im m accordance with the test for dispersible tablets defined m 
the British Phannacopoeia. 1988, Vohune II, page 895 whidi disdosure is herein 
incorporated by reference. 
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